A sensitive fluorometric DNA nanobiosensor based on a new fluorophore for tumor suppressor gene detection.
In this study, a sensitive fluorescent DNA nanobiosensor has been developed to determine DNA sequence of a well-known tumor suppressor gene, Adenomatous Polyposis Coli (APC). The design of the nanobiosensor was carried out using a synthetic organic ligand as a new fluorophore. The response mechanism of the nanobiosensor was based on DNA hybridization. The new fluorophore was assembled on gold nanoparticles (Au NPs) to enhance the sensitivity of the nanobiosensor response. The fabricated DNA nanobiosensor showed a fluorescence emission at 477 nm by exciting wavelength of 360 nm. By addition of the ssDNA target, the fluorescent emission of the nanobiosensor enhanced linearly in the range from 3.3 × 10-10 to 1.1 × 10-9 mol L-1 with detection limit of 1.3 × 10-11 mol L-1. The proposed DNA nanobiosensor responded selectively to its complementary strand in comparison with non-complementary and three mismatched bases. The nanobiosensor had also a fast response time with acceptable repeatability. Finally, the performance of the DNA nanobiosensor in biological fluid, serum plasma, was investigated and a satisfactory results were obtained.